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(54) FUNGAL OIL CONTAINING ARACHIDONIC ACID 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a human nutritive composition containing 
arachidonic acid important for the metabolisms of the human bodies by compounding 
a non- modified fungal oil containing a specific amount of triglyceride type 
arachidonic acid and a smaller amount of eicosapentaenoic acid. 
SOLUTION: This human nutritive composition contains a modified fungal oil 
containing at least about 10% of a triglyceride type arachidonic acid(ARA) and 
eicosapentaenoic acid(EPA) in an amount not exceeding 1 /5 of the amount of ARA. 
The fungal oil is produced from a fungus belonging to the genus Mortierella, such as 
Mortierella alpina (ATCC <42430). The ARA is important for the metabolisms of 
human bodies, but can not be synthesized in the human bodies. The fungal oil is 
added to a modified milk in an amount sufficient for supplying an ARA content 
corresponding to that of human milk. 
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(54) [S!W0«»] r7^-l«>BI*^ty*®«i 

(57) i^m] 

mm] ^^^-^-^^y^^i^m. (epa) <o±m.^w 

m. (ARA) (Dw&mifi-&mt^i\,i,. ^wn(r>^m\t 

lil^^* fc «&rtfe^tl{C*3V ^T^^ffl ^ tl5 A R A^* 

/>)^i < i: tmo%(D h y y -fe y kj^a 

RA*3 itJJAR ACOS© 1/ 5 trjSx.*V>l:©E P A^ 



y^Y>m (ARA) d3itJ5ARA<OS<01/5^^;t 

is:\,^m<D^^=f^^iy-^:x.iym. (EPA) ^^ts^mi 

COMmm (fungal oil) ^^tf. t 
[!t*3S 2 ] X^*;45/>;^£ < i %*^30%COAR A^^ 

[lt*:S3l *W^ffi^5ARA©l:O^/10t^)g^*V^ 

[!f*^4] X^?ft-6S^Kfi<JtEPA&^4>feV\ it 
1 * 2 f3«® t h 

[If*«6] t bro#?Ltp®ARAj|CEESfc-r5AR 

A ^^trp^ii-efe 5 , mm 1 >sv ^ L 4 ©V ^■f 1 
7 ] />f£ < i fei^3o%(D h y y -fe y Kfl5 A 

RA*3J;U5ARA©*© 1/5 *Mx.7'<eV^»©E P A^ 
-^tfX^jft^s t: h©S:?L4'®ARA»ic:^a-t-5AR 

d^b/^s. ARA^^hy^y-fey K«rit*:3i53SiB« 

10] < t ^>»5)io%® h y ^ y -fe y kji^ 
ARA^^tf*0?a-e&cr. t n::#^jnKiJSARASr 

/£ARA^t hti6tt-t-5©fc3iLfc«a^feo 

[|t*:Sl 1 ] jftz>S/>;5:< t t>i^30%«ARA*^ 

mimi2] ^^*;S5ARA©*cOl/10^Mx.* 
V^»OEPA^-g-tf. if^^l OSftittl l|E«©tog 

[ft*3ll3] K^jffi^S^KW(iEPA^-&**V\ 
If 1 0 * fc(4 1 1 IH^co^figt;, 

mm. 

[it*3S 161 t h fcf*gs.«o#«-e& 

[it^^l 71 ^0fS#^nS. ft*3Sl 0|B«©m 

[ffsft^i 1 8 1 />/i < i ^mzwo<oA-RA-^^ts. n 
1 0 mm<Dm.mi^\^x^ir^it^(K>%M b y ^ 
y -fe y K?fto 

[if*«19l ARAcr)»®l/10^ffi[^^iV^*<^E 



P A ^^tf . f»*^ 1 8 |B«ro*M«, 
1 8|a«©*Mffl, 
tt^5l2 0lB«®Ka?a, 
[0 0 0 1] 

[0 0 0 2] 

[^ie3fe®S$l5] ry^Y'^m. (ARA) a;^-^;if-6» 
(^;giP#^ia^PjJIK^ (PUFA) (5, 8, 11, 14- 
^-f ^f-X 20:4) -CfcSo ARAttt b 

©#:ftlc:ftt>S»lc#lS-t-5C2oPUFAT?&5, ^r^x 

JiTlii^ iaj^*3J;t;«ffi©^g*ISf^+royySI®i 

So ^©«5gmi L-t©^g^^SSiJ©mt'. ARA}* 
*fc7°nX^?^7:/v':/E2 (PGE2 ) , Zfny.^^^^ 
Vyiz (PGI2 ) . hn^/d^^f-i^Aa (TxAg) , 
=ihy:3i^B4 (LTB4) *5J:T^C4 (LTC4) roip'S^o 

[0 0 0 3] t h®f^W(-*Jv^rfig-cSb5}-fcS^^7fe 

ARAfJt b©#:rtr'fffctr-g-^-t?tf<eV^ ARA 
n^-'WMS}5m(OV y i^l^m (LOA) ©Mft:33iU«^IS 

©fffttriSJUtl-S [Burre 6). Lipids, 25, 354~356 
(1990<^) ] o Ufc^So-C, 0-%■roA*^r^3V^■rARA 

[0004] 4*tu-C 1 ¥©Bgi-ajItt#:fi*s 2jt*fc 
i43<g{<:/j:5„ ^om^:. i^W-</K7)^*:t iSARA 

<DmUtm^^/^<D ARA^^^i-i, [Sanders A 
Di. J. Clin. Nutr. , 31, 805~813 (1978^) ) „ AR 
AH;«IL}ci]ftt>#<#i5Ei-5C2oPUFAt?fe2,o 

(c:^*:*^t)ARA^S®U-CV^5o Ud»L!fe;JSb. 

(infant formula) ^^OTb■rV^5„ 

[0 0 0 5] :^%?^#bic^b^^-CV^5TSlR©fS^?L•^• 
ARA^-^^-rSt-OajfeV^ ClandininbW*B#fF 
114,670,285-^ (##^:ai: br*i^lffl»(C|IiA*^ 

S) ^c:f^ARASr^tfJllWm^^:ov^T®m®ie:^S»!^iS 
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m^^tlXV-^h. Clandinine)«rtLP)OjJg)K^*-%^;t 

d^L/j:^sb, M.m}t^M<D:^-f::i^-<y^3^'^m (EP 
A) ^-a^-fSo EPA(4:^il(??|^l*|-t?®ARA-e-^tr 
^i]S^J-r5ri:;^|5^b^l.-CV^5 [Carlson INFORM, 
1, 306 (1990^) ] o Lfc;OSo-r. iSSPKJi'j: E P A^ 
■^;t5it^e< ARA€r#x5^i^5a*LV\ $ f> 
#PMaJtKK)«S®ARAtr^=i-t-5fcfe. Clan 

dinin e> <Dm^m\i.m^mcmn'^mx'\ttj:\> \ 
[0 0 0 6] ARA}mmmx'i£<mmmK^-r^tc 
^<Dmmmmx<Dmmts:m.-^\.\f^tihx\cti:ibt£^^ 

SKlfc*o-CV'>5. ShinmenPjfi, Microbiol. Biotec 
h., 31, 11~16 (1989^) X^^<OMW^tt^tc^>'^?^ 
m^m^ir?,SmVfcmms Monierella alpina (.=^/V 
r^-^nuyryi't"-?-) Sc<t5ARA©Jg5t^^^Lrv^ 
5 (Shinmen6®0*it#fF»1.215,245^#fli) o 

^v;^ (fungal biomass) t^h^mmmx^m^fl. t 

]t. mwm-tm\mm^t\^xm^^6mKm7ii^mt. 

y :x i: ^g.-a- ^ 5 „ Shinmen b fi^iEttm^*?ft<DS-^ 

[0 0 0 7] $EglS©ProphyridiuiD cruentum&ffi®"? 
Xizm\cmt-t^:itifiX%. 40%*t?roARA^-&# 
•t"5flB®*#1"5 [Ahernbx Biotech. Bioeng. 25, 10 
57~1070 (1983^) ] „ ^SllCt, AR Att^fC-SfLfr 

\t^h t-stt-r 5 ci i ^£ < m'^%--<^mMm t {.xmm 

-r^(D\mL-X\,-^ts:\\ 

[0 0 0 8] Suzuki b ©7l4|l#ff ^4, 870, Oll-^idfi^ 
/U'r^siuy (Mortierella) JRW^d^bT- D / u-i^ 

5o 

[0009] Milupa«ODE3603000Allc:«i«iK#^ISft^ 

Bl^$^^r^^5„ ^IK^l•g*i4ARA^3J;tJ^K=1^-=3r• 
(DHA) Sr^E:ix^n2.5: lOttlX'^tK-^ 

USAR AcojS«^I«*3 J;-0«a:^S©-7^ t^m«T-S)5 



fcAMKlfCft. ARA<D^P^fHX'<D^!&inM^^'EP 

A^^^-r^o ^e>i>i^ i«i»»»a{4S2¥w>^£ARA 
ARAimm^ti-k.W!MMic<i\>>xim^^nx\,^^ 

[0 0 10] 

i-iEPA<D^^wo^t(Df£\,\ mmx-mmmcm 
n-^mf£ARA(om:mmiii^''mt ^ttSo ^mm<Dm 

fir »j«J.lltt«:«fc-t-:: i:-efc5. 
[0 011] $bl-, :$:^?g©S«Ji*, M-e-^lt'OAR 
A»as t h (DMfL'pcott mim b < !S 5 J: 5 ic|i^?L 

[0 0 12] 3^^BJ©SlJ©SWillirt, St^tfctiS 

rt*^^ t*3v ^r^ffl $ tiS A R A-&^KM?ft Srffitt-r 

[0 0 13] 

■S-*1--5*»* (ARASCO) ©ii5t*3J:m£ffl. 
$ b i^L^^-t 5 r t * < iS^ffl ur A R A ^Sf ^J^^ 

^a*Sbrv^5!5^*fc(±fL^fe^^^©««^ feSV^i4ARA 
^J£lcj;55s^^^*i-A*roJ; 5 ;fcARA^i£J>St-t-5 

jiob^l-^, i««ifi**5J;t;*fetii-et5fi©EPAco^ 

[0 0 1 4] *^BJ{Cj:^ff. SjSKi:^£T7^Fy®? 
(ARA) Miimhti^o 1 o©^^i;:*3^^-c. 

«jl«S<)(-^'r='f--<>':?:^V^ (EPA) ^^*-f 
tC, T7^FV^^^^1-5*m)a (ARASCO) ® 

jait&i-H-rSo *B^*ffl»tfcv^-c. riiKS^ic-^*^^ 

^fcSffilSilEPA^Stt't'COARA*©!^ l/Sji^T 

1-5. Lfc^sor. «^x.«jflrom^i-teife-e#SAR 

A S C O * fcr* A R A©-^65*S?^i**^e^ ©ffiffll^ 
[0 0 15] 

[^1] 
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^1. m,'Dii^<r)'mmmimmmi&m 



a UiS. IM JM 

^n"r-(S.U9 7>\'^-i- 8.2 -- . 

*;V-r^3i^9 xay'/-4? 2.0 13.2 

*^-r-<xU-7 0.3 15.7 .0.8 

i)-/ni,j/i7 /S5yf* 7.4 19.1 1.9 

fc?f-'>A *7^5t5^'.i. 6.5 9.9 10. S 

f^-OA HBv^'j, 13.6 9.9 

f^'JjU 14.7 9.1 2,2 

f^^-Si, -f 1x7 10.3 15.4 6.9 

k"5->5A '>/l/5--=?i> 3.5 16.7 10.5 

[0 0 I'^^'^fi^Wfi^i^jltfiM^^ttfe^W^^K^i 

5i&A/if(4ARA^^b*V'>r f::^Sfc><i»o■CV^5 CWeet 
e, J. D. ©Fungal Lipid Biochemistry, Plenum Pres 
s, N. N. (1974^) ] „ ARASr^^-r5r.tbe>05a 

cD5*>. &.mmm:'&^fifc-r^x(D\;^t/J^ (pyth 

ium) S^-^tfi-K f*ARA^0^(b,^^l^E*»<O3:^'=If- 
.^>-^?al>-i? (EPA) *fe)3i<;t"So *1(-P. insidio 
sum (t°5"'?i.^'>-v^7=V:*-9-A) ®IMW^i^**3j;t; 
teco^a©lBS5^:»-:ffi^^-fo i^iB^t;:. P. insidiosu 
m{±E P A©^Ji^Sr# 5 i t * < AR A^^lic-t-S r. i: 

TEPArou-^/t-^jsKv^i:, :e:»:©yyw>-^ (LO 
A) ;4^bARA^^^-t-5tg;^j:asfl]SJ$n5. Ufci)S-= 
ARA*3<i:OtEPA©iS5:;^Sr;t^-t-5««**^e^ 

P ASr^L/J:v^al?&ffiffl•f-S©m* LV\ r«D j; 5 
L-i/^atcfitf^!? A-f :^-f-A*3 iUt^yw 

^WStA¥1-5:::i;i5-et, -SfcRockville, Ifexyland 
COAmencan Type Culture Collective{::-?:tb-?tLSAiX 
#-^28251 *5 j; m2430-e^W ^ tuT V ^ S „ r © 

[0017] :ifwmmmi)^%m.-r^mmfmm<D i o 

■:t*wlf::'cbfci/^/K7)EPAco#i£[cJ;!9:ii:.S 

^J«©frrtt?(DARAfe-g-fig©W]fij-e&s. r®Bgjgtt 

^flici^ffl ^ tv5 A R A ^Jitt-f-S n t J; 9 $ n 
5o t hwmt^ARA : EPAWittt 

^20: l-CfeS. ^?mn.mK. cftVCEPAWAf^^ 
^:Sflg1-5 ® ic^4^)S#cD A R A tr#;t 
■^fSo ^?*L<«. ARA^^^-r5?S®^fflf4i!^* 
< ttl^S : ICOARA : E P Alt Srfcfc f^-fo <tD$f 
*U<(4-t<7)]ti4/>;^e< tt,l^lO: ir'fe!3. J^t^if* 

A*^SEPA*fcML-CJ:>5i«V^t, J:!9a*bV^g;i: 

[0 0 18] i?i^m(Ol&m\C^^'^X. «ttARA##« 



18:1 18-.2 18-.3 20:4 

33,S 16.3 23.3 13. G 

2B.6 11.9 13.2 13.8 

55.8 11.1 9.0 

B.3 24.5 

21,2 18.5 

14.7 10.9 

14.8 12.6 



10.5 
13.4 
24.3 



[0 0 19] iimi^i^S<D|a;?!cil'^;t5ri;6St'#5;4\ 
^^/^r:-;^-Cfct9. ^©Silii^i^jil 1 $)f::!9»^!10~ 

-<Xy^y^^xmx.^ ir ^4II^T-et ?'£V^fcfe-efe5o 

[0 0 2 0] ■sM\mm.m\mw^mm(owmx\ mm. 
^mi 1 fcfci3ft2~i5)i5g©fflffl^©«s-e^;tibtb 
5o i?*u<a, 1 ifefct)»>i4gds#±e>tv2><, -^T* 

[0 0 2 1] AS6<]!c(i|^25~3ot:roji^''=f?a*r'©3 
~4 0rfl©^^m. mmmh\.x'^m-r^co\z.+^ti:m 
(omm'^m'Dm.wi'-y^mm^ (stf) ot-^iiM^ 
tbfco ^(oxo^mmm-i'^mm^hfixn'o. mm 

ummm^xn o^t i^xt 6„ u < a. stf 

fiRu s h t o nMi?-lf^^S*:S^^ix.■CV^5, 
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[0 0 2 2] mmm-i. mm(Dmmisi.v^mmm^M^ 
[0 0 2 3] m'j^mm^^^i-?iSimmtm±imm-r 

4.0VVM (15>fefc!9©, Ig^^^fi&fctlO^m^ 

t-- himt: L-< «^50cm/»~*«)500cm/#©^Hrt 

dis;^ $ ti. i 19 L < [4i;Sioo~2oocra/#-efc 

[0 0 2 4] -ISCl. i;as-etS„ * 

* L < f4. mm?hmm.m.(D + r-^ 5 ©^ati ^« 
[0 0 2 5] «^^^-^^K4^m-rsi£:>g;4'^fo5. ^/v^ 

[0 0 2 6] B#ff i?. ^«^}:tii«l:©?a:|rfe^1-5o 
M;taMa z u 3 1 0 ^^jPxriS^gSifci- 
[0 0 2 7] J^«?ag«^^5::i:/5s-r-t5„ U/S^u* 

EPA^'>^£<, */tARA^^< 

fc;il5oT. ARA©«5fe6?ii^i^^t>#Sri-J;5*^ 
S6tti:J^25'C~^?j30'C-e&5„ 

[0 0 2 81 ^?*u<a. mm(D^<^:i-^:^m&i!)m^ 

25g/l ©*«#:-C'fe5„ ^(D^^fj:y<^:i-7y^amm 
10~40%;6SARA-e&?). ^ISffS ^ t rot?t Sja^r-^ 

[0 0 2 9] mmfim^it^'M. «'L^^>il*fctt;^:/w 



[0 0 30] ^gjj^. H^ft:-^-^ (mycelial cake) 

RA^*«^affi-t-5<^(-#Stt^^^Sffl-r5 r t 
[0 0 3 1] %mt LT. Scfc^ir-df (ftSWlJlttiK 

ffiffl^nrffii;ii-5 [McHughb. Supercritical Fluid Ex 
traction, Butterworth (1986<¥-) ] „ ^©<t5^£S^ff 

m^^b(DifsLmttmnAx'h^7!>K mmmmit-ma.^ 
[0 032] TKttttWroif * L\,^:tm».m^i^^u 

ARA®gf^t:^g&Jh1-5fc«), }l^ft^»T-C. Sfcfi 

ffl (fungal oil) J :'^5ffl^[435m^^i-'Kffi^tl5o 
[0 0 3 3] ftWm, ?l^*l&5iibTJi|«affi^&^ 

[0 0 3 5] ummit^ ^^m-m-r^^ tt£<m^x^ 
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(D10~30g© h y i^y-feU Ktr#5r.i:;!)5r'tS„ »« 



[0036] mh&t. L\,^^^m<D i Ktt. p-g-IL'f ® 
ARAOSft^^t hcomt®ARA(D«Siiii^^U 

ffeSo S2(c:, ARASCOirSIL, ARASCO© 

[0 037] 
[«2] 



«2. m4.ig,^*»^ry»a,inBeafti«FfflBg 





m 


ARASCO 






ft jLJL 


8 


0 




24.1 


23. S 




10 


0 




n.7 


n.3 


1.39 


12 


a 




14.9 


14.6 


6.99 


14 


0 


4.6 


5.8 


5.8 


7.96 


16 


0 


•16.6 


6.8 


7.0 


19.80 


16 
18 


1 


3.2 


0.2 


0.3 


3.20 


0 




2.3 


2.3 


5.91 


18 


1 


26.4 


10.0 


10.3 


34.82 


lB;2n6 


• 9.9 


17.4 


17.3 


16.00 


18:3n3 


4.1 


0.9 


1.0 


0,62 


20 


.! 


2.2 


0.1 


0.14 


1.10 


20:2n6 








0.61 


20:3n6 






0.03 


0.42 


E0;4n6 


32.0 




0.64 


0.59 


20:9n3 








0.03 


22! 1 








0.10 


22:4n6 








0.21 


22 


:5»6 








0.22 


22;6n3 








0.19 


Si 




h. m Omosa-S Paltv Jcids 


i« Health 


and Disease. ^115-156 M (1990:^) 



[0 0 3 8] ARASCO(c:J;i3liS$tl-Sia-g-Si«p}- 
#ft-r5ARAO»tit h<Dm%^<DARAMlcm$m 
§ fete, M-g-fLO^JIK^lfigtiAR A S C 0(D 

]e:>S''^ARASCOC0#^»(4ARA 

t^mim^ir 5 o c ^> <Dmw5m<Dm io~*^i5o% 

A-&*l:(4*a30%-e$>5„ ARA-^#l:;SSJKl30%-eS>5 
m^. i|tii:^f*LV>«JS:»riW^fLl 1 ^^fct)i^600~7 
oomgOARASCO-e&So r.© J: 5 JSitasogRrop-a- 

?L®^a^^l*fb-C^i^©— gi5®ARASCO-CS iml l 
ac (^It^^ ; Ross LaboratoriesttJg) ©^ 5^^^ 

tt, ARASCO{4^M6t)i<:EPA&^**V\ 
[0 0 3 9] l:'■5^'?i^'1'i^'>7^^';tf-A;iS±|E<;?:*•S^- 

dav^r-Sffl^lxSJ^, rtW^tbSARA-^^Sfttt^t 

*3^^-c^ffl^^5^^. ARA^^r«fi±t LT hy^^ 
y-fey K-e&So <srix®5^^oARAsco%^#fL- 



[0 040] :^mm<DARA^mm\m'^%mmmMt 
■cvN5j;5t. ARA^<ts:^#5#<©^t*t. m^mn 

^ CVajreswariPj, Metabolism 39, 779~782 (1990 
m ] *fcf±r bf-tt^S [Melnik, B. Monatssch 
r. Kinderheilta, 138, 162-166 (1990^) ] t^h^o 

[0 0 4 1] ^^m^^;l*fl&^^TV^SJ;5^^:»7'■fe/^^^A 
zf-tMtA R A©:ft*:T'®«^?ri£JS i: f 5 /4\ * 
)5fe«aigLXi^Sjfe:tt. *fcH:atfei5^-?-©S:«{c:ARA 
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[0 0 4 2] mmci^O ARA^^^^mt?>tc^i^A 

[0 0 4 3] *B0^©SIJ©^1S(4ARAS CO^-a^-f 
tI®§fSLV^Mf±Lfc>^B^' y-A (wrinkle cream) "C 

& 5o i o J; 5 mm&^m.m\tm(ov^m^mm- 

[0 0 4 4] :^mm^-flStmc^L±7!)K ^few^RS^ 
[0 0 4 5] 

80 1 ©B^(Dtpr\ 511®7Kil7K. 1.2kg 

ro^^/V:^-;^;^ 240g<Op-S:ttttl!^*3j;m5ml(OMa z 
u 2 1 0 S (^^iSS) f^j^^JSr^l-a-b/t. ^^:^*12 

^'A^>-'•>■x>:^■1^.A (ATCC #28251) Ci^St) (« 
a« 5 -10 g / 1 ) a#3S«^125RPM mm 

ISCMF (^*a:*7^-h/5^) iCiE^Ufc, tfef^MJfe 
m24l$^}C, aait*t:3SCFM*-C?ltiP$*fc. 28I$M 
tc, § bt- 2 1 (JD50%^/V='-;^i>'n y ( 1 kg^^7l'= 

T?l lfefc !3m2kg (|£Jtfi»-Cftl5g) 



X200gfcfc9 1 1 ©-^drf-^^&fflV^rttfflbfco 2fc 

100g^fci9*x)5~6 groffl»tr#fco 

1 R?fPb1^?£T-^;^/'<'1' :e-7;^20 g 9 1 1 ©:x^ / - 

X^m^M ;*-s';^100 g fofc 9 iiiD©22 g <^a«}ft^# 
fc, m2(D7yiri^3yit±t\.XVymnxh?)i)K 

[0 0 4 6] -a— Lfc77^'S/3>'{4*<)30~35%roT7 
=3s^F>'^*^*U EPAdS«^tti^n*v^}ftSr^L. 

fc„ r(7)ifi*msR<oM-^aisfps i m i 1 a c 

m : Ross LaboratoriesttK) 1 &fc t)600 

mg©ttS»r-MLfco 

[0 04 7] mmm 2 ] ^ ^\yyr;v\;-rm'M: 

^;^■rw3^^7T/^t°■:^ (ATCC #42430) ^1 1 (DtKjI 
7k*5j;t)«20g©/Kr hT^>^ bn-;^lgl|f!^-g-:t-r5 2 
1 ©Mi: 5 7 7;^="t'"e#i®bfc„ 77^^^— S©;t 
-if^/V«#Tt-gt^ 7 H^l25°CSc»jtL.fCo 

m\^ii^mm. ^^^•t^:^i:w.m%^\^xmsg(Dm 

^'Srfflv^■CB*«^Sr^^ffl b-cm 4g ©3|ijKa«r#fc„ 

iOjftt4^!?j23%Or7^K>'^&-^*L., miSW^-g-IL 
S imi 1 a c (1£®SS) \Cimiag/ \ (OWi&XmM 
Lit. 



(SDlnt.Cl.^ ^IJIE-^ FI 

(CI 2P 7/64 
C12R 1:645) 

(jDmmX 598083706 

6480 Dobbin Road, Colu 
mb i a, Ma r y 1 a n d 21045, U 
nited States of Ame 
r i c a 



-7- 



